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(54) Video display apparatus 

(57) A video display apparatus capable of commu- 
nicating with an external controller includes a microcon- 
troller for receiving commands from an external control- 
ler, a first non-volatile memory for storing data relating 
to the video display apparatus, first bus line for connect- 



FIG. 2 . 



ing the external controller with the microcontroller and 
the first non-volatile memory, a second non-volatile 
memory for storing the same data that is stored in the 
first non-volatile memory, and second bus lines for con- 
necting the second non-volatile memory with the micro- 
controller. 
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Description 

The present invention relates to a video display ap- 
paratus and in particular to a video display apparatus 
that uses a display data channel (DDC) system to com- 
municate device specific information to an external con- 
troller. 

The American Video Electronics Standard Associ- 
ation (VESA) proposed the DDC Standard. Under the 
DDC standard a computer system having a computer 
connected with peripheral equipment such as a monitor, 
a keyboard, a mouse, and so on may exchange device 
specific data among the computer and the peripheral 
equipment through bus lines in accordance with a pre- 
determined protocol. 

The DDC system defines several levels. DDC1 
mode accomodates unidirectional communication. 
DDC2 mode allows bidirectional communication. The 
DDC2 mode is further classified into two levels. DDC2B 
mode only allows reading of DDC data from peripheral 
equipment by the computer. DDC2AB mode allows 
reading and writing DDC data between the computer 
and the peripheral equipment. The DDC2AB system is 
also referred to as an ACCESS bus. 

Device specific information, such as the device 
model or serial number, as well as operational informa- 
tion, such as the settings for the vertical and horizontal 
screen sizes, are stored as DDC data. DDC data is typ- 
ically stored in a region of non-volatile memory within 
the display device. DDC data can be accessed by an 
external controller. 

Fig. 1 shows a possible arrangment of a video dis- 
play device 6 that utilizes a DDC system. DDC data 21 
is stored in non-volitile memory 2. DDC data 21 is ac- 
cesible by a microcomputer 1 via the DDC buses 14a, 
14b. An external controller 5 accesses DDC information 
from the microcomputer 1 through a communications 
bus 15. A second DDC external controller 4 can access 
the DDC non-volatile memory 2 via the DDC buses 14a, 
14b. 

In a system where the DDC data 21 resides only in 
the DDC non-volatile memory, several difficulties may 
be encountered that prevent rapid access of DDC data 
21 by an external controller 4. For example, since the 
DDC bus is connected not only to the video display ap- 
paratus 6 and the external controller 4 but may also be 
connected to a mouse or the like, when communication 
between the mouse and the external controller 4 occu- 
pies the DDC bus, the microcomputer 1 cannot gain ac- 
cess to the bus 14. Therefore, communication cannot 
be carried out between the microcomputer 1 and the 
DDC non-volatile memory 2. 

Additionally, if the microcomputer 1 reads out the 
DDC data 21 from the non-volatile memory 2 after re- 
ceiving a command from the external controller 4 re- 
questing the microcomputer 1 to send the DDC data, 
there will be a delay before the microcomputer 1 can 
transmit DDC data to the external controller 4. An error 



will occur if this delay exceeds the time allowed for a 
reply in the DDC2AB mode. 

Also, if the portion of the DDC non-volatile memory 
2 holding DDC data is damaged, then the DDC data 
s must be rewritten to a new portion of DDC non-volatile 
memory 2\ The data must be written in the non-volatile 
memory 2* from the DDC external controller 4 through 
the DDC buses 14a, 14b. If the DDC data includes data 
specific to the video display apparatus, for example, its 
io serial number, then the DDC external controller 4 must 
be given this information before it can rewrite DDC data 
to the undamaged DDC non-volatile memory 2'. 

Since the DDC non-volatile memory 2 is connected 
to a bus that is accessible outside the video display ap- 
15 paratus 6, the DDC data 21 stored in the non-volatile 
memory 2 may be corrupted. 

According to an aspect of the present invention, a 
video display apparatus capable of communicating with 
an external controller includes a microcontroller for re- 
ceiving commands from the external controller, a first 
non-volatile memory for storing data to the video display 
apparatus, a first bus line for connecting the external 
controller with the microcontroller and. the first non-vol- 
atile memory for communicating the same data as that 
stored in the first non -volatile memory, a second non- 
volatile memory, and a second bus line for connecting 
the second non-volatile memory with the microcontrol- 
ler. 

Thus, there may be provided a video display appa- 
ratus that can transmit correct DDC data to external de- 
vices in accordance with a DDC2AB command received 
while its microcomputer cannot communicate with its 
DDC non-volatile memory and that, even when the DDC 
non-volatile memory is damaged, allows the DDC data 
specific to the video display apparatus to be written to 
a new portion of the non-volatile memory. 

The present invention will be more clearly under- 
stood from the following description, given by way of ex- 
ample only, with reference to the accompanying draw- 
ings in which: 

Fig. 1 is a diagram showing a previously proposed 
arrangement of a video display apparatus and ex- 
ternal controllers; 

Fig. 2 is a diagram showing an arrangement of a 
video display apparatus according to a first embod- 
iment of the present invention; 
Fig. 3 is a diagram showing an arrangement of a 
video display apparatus according to a second em- 
bodiment of the present invention; 
Fig. 4 is a flowchart used to explain operation of the 
video display apparatus shown in Fig. 3; 
Fig. 5 is a flowchart used to explain operation of the 
video display apparatus shown in Fig^ 3; 
Fig. 6 is a flowchart used to explain operation of the 
video display apparatus shown in Fig. 3; and. 
Fig. 7 is a flowchart used to explain operation of the 
video display apparatus shown in Fig. 3. 
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According to the present invention, a video display 
apparatus utilizes a display data channel (DDC) system 
in which its DDC non-volatile memory communicates 
with external devices independent of its CPU in the 
DDC.1 and DDC2B modes and through its CPU in the 
DDC2AB mode. The video display apparatus has the 
DDC non-volatile memory and a second non-volatile 
memory connected with the CPU through an internal 
bus. Both of the non-volatile memories are used for stor- 
ing DDC data. 

Fig. 2 is a diagram of a first embodiment of the 
present invention. As shown in Fig. 2, a video display 
apparatus 6 includes a microcomputer 1 formed of one 
chip, a non-volatile memory 2 dedicated to the DDC sys- 
tem (DDC non-volatile memory 2), and a second non- 
volatile memory 3 capable of communicating with the 
microcomputer 1 through an internal'bus 13. 

The microcomputer 1, the DDC non-volatile mem- 
ory 2 and the DDC external controller 4 are connected 
to one another through IIC buses 14a, 14b. The portion 
of this bus outside the video display apparatus 6 itself, 
are referred to as a DDC bus. 14. The DDC non-volatile 
memory 2 and the DDC external controllers are also 
connected to each other through a clock line 24 that is 
used in the DDC1 mode. 

In this embodiment, the non-volatile memory 2 and 
RAM 1 0 provided in the microcomputer 1 store the DDC 
data 11 and 21 shown by the hatched portions in Fig. 2. 
The DDC data may. include extended display identifica- 
tion (EDID) data, which consists of a 1 28-byte data seg* 
ment indicating device specific information. If the device 
is a monitor, for example, information such as its product 
ID number, its display power management system 
(DPMS), color tables or the like may be contained in the 
EDID. The DDC data may also include adjustment val- 
ues of the video display apparatus 6 such as contrast, 
brightness, vertical and horizontal sizes (V. Size and H. 
Size) of the picture, or the like. The DDC data is usually 
stored in the DDC non-volatile memory 2; 

In DDC1 and QDC2B modes where data is only 
read from the peripheral device, the DDC data 21 can 
be transmitted from the DDC non-volatile memory 2 to 
the external controller 4 directly, that is, not through the 
microcomputer 1 . In DDC2AB mode, the microcomputer 
1 must mediate the transfer of DDC data. 

In the DDC2AB mode, each time the microcomputer 
1 is energized, the microcomputer 1 reads out the DDC 
data 21 from the DDC non-volatile memory 2 and writes 
it in the RAM 1 0 as the DDC data 1 1 . When a DDC2AB 
command is received from the external controller 4, the 
microcomputer 1 reads out the DDC data 11 from the 
RAM 10 and transmits it to the external controller 4. 
Moreover, in the DDC2AB mode, the data stored in the 
non-volatile memory 2 can also be rewritten back to the 
non-volatile memory 2 by using the external controller 
5. DDC data stored in RAM 10 can be accessed by the 
external controller 5 regardless of whether the DDC bus 
14a, 14b is occupied by other devices, for example, a 



mouse. 

A video display apparatus according to a second 
embodiment of the present invention will hereinafter be 
described with reference to the accompanying draw- 

5 ings. Fig. 3 is a block diagram showing an arrangement 
of a video display apparatus utilizing the DDC system 
to which the present invention is applied. Similar struc- 
tures.corresponding to those shown in Fig. 2 are marked 
with the same reference numerals. These have been 

to described above and need not be described in detail 
again. 

As shown in Fig. 3, identical DDC data (hatched 
portions shown in Fig. 3) are stored in both the DDC 
non-volatile memory 2 and the non-volatile memory 3 

is connected with the microcomputer 1 through the inter- 
nal bus 13. Therefore, in the DDC1 and DD02B modes 
mentioned above, it is possible to transmit DDC data 21 
from the DDC non-volatile memory 2 directly to an ex- 
ternal device in a manner similar to the arrangement 

20 shown in Fig. 2. 

In the DDC2AB mode, however, in. response to a 
command from the external controller 4, the microcom- 
puter 1 will read out DDC data 31 from the non-volatile 
memory 3 connected therewith through the internal bus 

25 1 3 and output the DDC data 31 to the external controller ■ 
4. 

If the DDC data 21 stored in the DDC. non-volatile 
memory 2 is also stored as the DDC data 31 in the non- 
volatile memory 3 connected with the microcomputer 1 
so through the internal bus 1 3 during manufacture, then the 
microcomputer 1 can transmit correct DDC data 31 in 
the DDC2AB mode without communication between the 
microcomputer 1 and the DDC non-volatile memory 2. 
The DDC data can also be written jn/read out from 
35 the non-volatile memory 3 connected with the micro- 
computer 1 through the internal bus 13 by transmitting 
a command from the external controller 5 according to 
the RS232C protocol. 

Therefore, the video display apparatus 6 can be in- 
fo structed to store the same DDC data in both the DDC 
non-volatile memory 2 and in the non-volatile memory 
3. The microcomputer 1 can then access DDC data 
through the internal bus 13. According to the present 
invention, even when the microcomputer 1 and the DDC 
*5 non-volatile memory 2 cannot communicate with each 
other, or when the DDC bus 14 is occupied, the micro- 
computer i can still transmit the correct DDC data 31 in 
the DDC2AB mode. 

Fig. 4 is a flowchart of a method for duplicating the 
>o DDC data 21 stored in the DDC non-volatile memory 2 
to the non-volatile memory 3 by the microcomputer 1 
through the internal bus 13. Fig. 5 is a flowchart of a 
method for duplicating the DDC data 31 stored in the 
non-volatile memory 3 by the microcomputer 1 through 
; 5 the internal bus 13 to, the DDC non-volatile memory 2. 
As shown in the flowchart of the Fig. 4, in step 21 
the microcomputer 1 reads put n bytes of the DDC data 
21 from the DDC non-volatile memory 2 and writes this 
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data to its RAM 10. Then, the processing proceeds to 
step 22, wherein it is determined whether a communi- 
cation error has occurred. If it is determined in step 22 
that a communication error has occurred (as represent- 
ed by Yes), then processing ends. s 

If it is determined in step 22 that no communication 
error has occurred (as represented by No), then the. 
processing proceeds to step 23, wherein n bytes of the 
DDC data is read out from the RAM 10 and written as 
the DDC data 31 in the n on -volatile memory 3 by the 10 
microcomputer 1 through the internal bus 13. Then, the 
processing proceeds to step 24, wherein it is determined 
whether a communication error has occurred. If it is de- 
termined in-step 24 that a communication error has oc- 
curred (as represented by Yes), then processing ends, is 

If it is determined in step 24 that there is no com- 
munication error (as represented by No), then the 
processing proceeds to step 25, wherein it is determined 
whether all the DDC data 21. has been duplicated. If it 
is determined in step 25 that all the DDC data 21 has 20 
not been duplicated (as represented by No), then the 
processing returns to step 21 . If it is determined in step 
25 that all the DDC data 21 has been duplicated (as rep- 
resented by Yes), then the processing ends. 

In summary, in the process shown in Fig. 4, the mi- 25 
crocomputer 1 reads out DDC data 21 from the DDC 
non-volatile memory 2 in n-byte length segments, and 
writes the h-byte length data segments to the non-vola- 
tile memory 3 connected through the internal bus 1 3, via 
the RAM 10. This processing is repeated until all the 30 
DDC data 21 is duplicated. Thus, the microcomputer 1 
duplicates the DDC data 21 stored in the DDC non-vol- 
atile memory 2 as DDC data 31 in the non-volatile mem- 
ory 3 through the internal t>us 13. 

Fig. 5 is a flowchart of a method for duplicating the ss 
DDC data 31 stored in the non-volatile memory 3 and 
storing it in the non-volatile memory 2. As shown in Fig. 
5, in step 31 the microcomputer 1 reads out n bytes of 
the DDC data 31 stored in the non-volatile memory 3 
through the internal bus 13 and writes the n-byte data 40 
segment in the RAM 10. Then, the processing proceeds 
to step 32, wherein it is determined whether a commu- 
nication error has occurred. If it is determined in step 32 
that a communication error has occurred (as represent- 
ed by Yes), then processing ends. 4s 

If it is determined in step 32 that there has been no 
communication error (as represented by No), then the 
processing proceeds to step 33, wherein n bytes of the 
DDC data is read out from the RAM 10 and written in 
the DDC non-volatile memory 2. Then, the processing so 
proceeds to step 34, wherein it is determined whether 
a communication error has occured. If it is determined 
in step 34 that a communication error has occurred {as 
represented by Yes), then processing ends. 

If it is determined in step 34 that there has been no ss 
communication error (as represented by No), then the 
processing proceeds tc step 35, wherein the microcom- 
puter 1 reads out the n bytes of the DDC data 31 from 



the DDC non-volatile memory 2. Then, the processing 
proceeds to step 36, wherein it is determined whether 
a communication error has occured. If it is determined 
in step 36 that a communication error has occurred (as 
represented by Yes), then processing ends. 

If ,on the other hand, it is determined in step 36 that 
there has been no communication error (as represented 
by No), then processing proceeds to step 37, wherein it 
is determined whether the n-byte data read out in step 
35 is identical to the data written in step 33. If it is deter- 
mined in step 37 that both of the data are not identical 
(as represented by No), then processing ends. 

If it is determined in step 37 that both of the data 
are identical (as represented by Yes), then the process- 
ing proceeds to step 38, wherein it is determined wheth- 
er all the DDC data 31 have been duplicated. If it is de- 
termined in step 38 that all the DDC data 31 have not 
been duplicated (as represented by No), then the 
processing returns to step 31 . If it is determined in step 
38 that all the DDC data 31 have been duplicated (as 
represented by Yes), then processing ends. 

In summary, in the process shown in Fig. 5, the mi- 
crocomputer 1 reads out the DDC data 31 stored in the 
non-volatile memory 3 through the internal bus 13 in n- 
byte segments and writes the n-byte segments to the 
DDC non-volatile memory 2 via the RAM 10. The micro- 
computer 1 compares the data written in the DDC non- 
volatile memory 2 with the data read out therefrom after 
the writing! If both of the data are identical, then the mi- 
crocomputer 1 determines that the data was written to 
the DDC non -volatile memory 2 successfully. This proc- 
ess is repeated until all the DDC data 31 have been du- 
plicated. Thus, the microcomputer 1 duplicates the DDC 
data 31 stored in the non-volatile memory 3as DDC data 
21 in the DDC non-volatile memory 2. 

Fig. 6 is a flowchart used to explain a method for 
reading out the DDC data 31 from the non-volatile mem- 
ory 3 in response to a command from the external con- 
troller 5 to transmit the DDC data 31 to the external con- 
troller 5. Fig. 7 is a flowchart used to explain a method 
for writing the DDC data supplied from the external con- 
troller 5 to the non-volatile memory 3., 

In these flowcharts, it is assumed that the DDC data 
is divided into blocks and the DDC data of the mth block 
is read and 1 written in response to a command from the 
external controller 5. Specifically, the DDC data is read 
out from and written to a designated address in the non- 
volatile memory 3 connected with the microcomputer 1 
through the internal bus 13. The microcomputer 1 then 
transmits a value corresponding to successful transmis- 
sion of the mth data block or an error message if data 
was not transmitted successfully to the external control- 
ler 5. 

In the flowchart of Fig. 6, in step 41 , the microcom- 
puter 1 reads out an mth block of DDC data 31 from the 
non-volatile memory 3 through the internal bus 13. 
Then, the processing proceeds to step 42, wherein it is 
determined whether a communication error has oc- 
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curred. If it is determined in step 42 that there has been 
no communication error (as represented by No), then 
the processing proceeds to 43, wherein the microcom- 
puter 1 transmits the mth block of DDC data to the ex- 
ternal controller 5. Then, the processing ends. s 

If on the other hand it is determined in step 42 that 
communication error has occurred (as represented by 
Yes), then the processing proceeds to step 44, wherein 
the microcomputer 1 transmits a message indicating the 
occurrence of a communication error to the external 10 
controller 5. Then, processing ends. Thus, in response 
to a command from the external controller 5, the micro- 
computer 1 reads out the DDC data 31 from the non- 
volatile memory 3 and transmits it to the external con- 
troller 5. 15 

In the flowchart of Fig. 7, in step 51 , the microcorrh 
puter 1 rewrites the mth block of DDC data supplied from 
the external controller 5 to the non-volatile memory 3. 
Then, the processing proceeds to step 52, wherein it is 
determined whether a communication error has oc- 20 
curred. If it is determined in step 52 that there has been 
no communication error (as represented by No), then 
the processing proceeds to step 53, wherein the micro- 
computer 1 transmits a message indicating the comple- 
tion of writing to the external controller 5. Then, process- 
ing ends. 

If on the other hand it is determined in step 52 that 
a communication error has occurred (as represented by 
Yes), then the processing proceeds to step 54, wherein 
the microcomputer 1 transmits an error message indi- 
cating a transmission error to the external controller. 5. 
Then, processing ends. Thus, the microcomputer 1 
writes the DDC data supplied from the external control- 
ler 5 to the nonvolatile memory 3 through the internal 
bus 13 as the DDC data 31. 

The present invention is not limited to the above em- 
bodiments. The duplication of the DDC data may also 
be accomplished, not through communication with the 
external controller 5, but through communication with 
the DDC external controller 4. 

As described above, according to the present in- 
vention, since the same DDC data as that stored in the 
DDC non-volatile memory 2 is stored in the non-volatile 
memory 3 connected with the microcomputer 1 through 
the internal bus 13 in the video display apparatus, the 
following advantages can be achieved. 

It is possible for the microcomputer 1 to transmit the 
uncorrupted.DDC data to an external device in response 
to a DDC2AB command, even when the microcomputer 
1 cannot communicate with the DDC non-volatile mem- so 
ory 2. 

If either of the non-volatile memories 2, 3 becomes 
inoperative, the DDC. data stored in the other functional 
non-volatile memory can be substituted. Therefore, in 
the event that one of the non-volitile memories 2, 3 be- ss 
came non-functional, as long as the other non-volatile 
memory is operable, the external controller 5 can copy 
DDC data directly from the video display device. It is not 
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neccesary that the DDC external controller 4 restore 
DDC data before the external controller 5 has access to 
DDC data. 

Having described a preferred embodiments of the 
present invention with reference to the accompanying 
drawings, it is to be understood that the present inven- 
tion is hot limited to the above-mentioned embodiments 
and that various changes and modifications can be ef- 
fected therein by one skilled in the art without departing 
from the spirit or scope of the present invention as de- 
fined in the appended claims. 



Claims 

1 . Video display apparatus communicating with an ex- 
ternal controller, comprising: 

microcontroller means for receiving commands 
from said external controller; 
first non-volatile memory means for storing da- 
ta relating to said video display apparatus; 
first bus line means for connecting said external 
controller with said microcontroller means and 
said first non-volatile memory means; 
second non-volatile memory means for storing 
the same data sis that stored in said first non- 
volatile memory means; and. 
. second bus line means for connecting said sec- 
ond non-volatile memory means with said mi- 
crocontroller means, whereby said data stored 
in said first non-volatile memory means may be 
read by said external controller through said mi- 
crocontroller and data stored in said second 
non-volatile memory means may be read di- 
rectly by said external controller. 

2: Video display apparatus according to claim 1, in 
which said data stored in said first non-volatile 
memory means can be read out directly by said ex- 
ternal controller in one mode of said communication 
and through said microcontroller means in another 
mode of said communication. 



45 3. 



Video display apparatus according to claim 1 or 2, 
in which said microcontroller means comprises a 
random access memory in which said data stored 
in said first and second non-volatile memory means 
is written. 

Video display apparatus according to claim 1 , 2 or 
3 in which said microcontroller means reads out 
said data stored in said first non-volatile memory 
means and writes said data in said second non-vol- 
atile memory means. 



5. Video display apparatus according to claim 1 , 2, 3 
or 4 in which said microcontroller means reads out 
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said data stored in said second non-volatile mem- 
ory means and writes said data in said first non-vol- 
atile memory means. 

6. Video display apparatus according to any preceding 
claim, in which said data stored in first non-volatile 
memory means are display data channel (DDC) da- 
ta. 

7. Video display apparatus according to any preceding 
claim, in which said video display apparatus is a 
monitor. 

8. Video display apparatus, according to claim 7, in 
which said data are indicative of, a function of said 
monitor. 

9. Video display apparatus according to claim 7 or 8, 
in which said data are adjustment data of said mon- 
itor. 

10. A method for storing data specific to a video display 
apparatus comprising the steps of: 

reading a first n-byte segment of said device 
specific data from a first npn -volatile memory; 
writing said first n-byte data segment to a ran- 
. dom-access memory; 
testing said first n-byte data segment to deter- 
mine if a first commuication error has occurred; 
writing said first n-byte data segment from said 
random-access memory to a second n on -vola- 
tile memory; and 

testing said first n-byte data segment in said 
second non-volatile memory to determine if a 
second communicaion error has occurred. 

11. The method according to claim i 0 wherein said step 
of testing said data in said second non-volatile 
memory further comprises the steps of: 

reading a second n-byte data segment from 
said second non-volatile memory means; 
comparing said second n-byte data segment 
with said first n-byte data segment written in 
said random-access memory; and 
confirming that said second n-byte data seg- 
ment is identical to said first n-byte data seg- 
ment 

12. The method according to claim 10 orH further com- 
prising, the step of: 

testing whether all device specific data in said 
first non-volatile memory have been duplicated to 
said second non-volatile memory. 

1 3. A method for communicating data specific to a vid- 
eo display device from said device to an external 



controller comprising the steps of: 

reading a block of said device specific data from 
a non-volatile memory; 
5 testing whether a communication error has oc- 

curred during said reading operation; and 
transmitting said block of data to said external 
controller. 

10 14. The method according to claim 13 further compris- 
ing the step of: 

transmitting an error message if said commu- 
nication error has occurred during said reading op- 
eration: 

75 

15. A method for communicating data specific to a vid- 
eo display device from an external controller com- 
prising the steps of: 

20 writing a block of said data to a segment of a 

non-volatile memory within said video display 
device; 

testing whether a communication error has oc- 
curred during said writing; and 
25 transmitting a message from said video display 

device to said external controller indicating a 
status of the communication process. 
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